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Name Date

1. A plumbing company charges a service fee of $120, plus $40 for each hour worked. In this problem,
you will sketch the graph of the linear function relating the cost to the customer (in dollars), C, to the
time worked by the plumber (in hours), t, on the axes below.

C 400+

3001

200+

Cost in Dollars

1001

ot : :
0 1 2 3 4 5 6
Time in Hours

a. If the plumber works for 0 hours, what will be the cost to the customer? How will this be shown on
the graph?

b. What is the rate of change that relates cost to time?

c.  Write a linear function that models the relationship between the hours worked and cost to the
customer.

d. Fillin the table below to find the cost to the customer if the plumber works for each of the following
number of hours.

Hours 0 1 2 6

Cost

e. Plot the points for these times on the coordinate plane, and use a straight-edge to draw the line
through the points.
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2. Read through each of the scenarios, and choose the graph of the function that best matches the
situation. Explain the reason behind each choice.

a. Thetire pressure on Regina’s car remains at 30 psi.

b. Carlita inflates her tire at a constant rate for 4 minutes.

c. Airis leaking from Courtney’s tire at a constant rate.

Tire
Pressure
(psi)

«

Scenario:

Explanation:

Time (minutes)

Tire
Pressure
(psi)

Time (minutes)

Scenario:

Explanation:

Tire
Pressure
(psi)

Time (minutes)

Scenario:

Explanation:
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3. Read through the following scenarios and match each to its graph. Explain the reasoning behind your
choice.
a. This shows the change in a smartphone battery charge as a person uses the phone more frequently.
b. A child takes a ride on a swing.
c. Asavings account earns simple interest at a constant rate.
d. A baseball has been hit at a little league game.
Scenario: Scenario:
Scenario: Scenario:
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4. Jay and Brooke are racing on bikes to a park 8 miles away. The tables below display the total distance
each person biked with respect to time.

Jay Brooke

Time Distance Time Distance
(minutes) (miles) (minutes) (miles)

0 0 0 0

5 0.90 5 1.1

10 1.90 10 2.2

15 3.00 15 3.3

20 4.20 20 4.4

25 5.50 25 5.5

a.  Which person’s biking distance could be modeled by a nonlinear function? Explain.

b. Who would you expect to win the race? Explain.

a. We define x as a year between 2008 and 2013, and y as the total number of smartphones sold that
year, in millions. The table shows values of x and corresponding y values.

COMMON
CORE’

Year

(x)

2008

2009

2010

2011

2012

2013

Number of
smartphones
in millions
(v)

3.7

17.3

42.4

90

125

153.2

How many smartphones were sold in 2009?

In which year were 90 million smartphones sold?

Is this relationship a function? Explain why or why not.
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b. Randy began completing the table below to represent a particular linear function. Write an equation
to represent the function he used, and complete the table for him.

Input _3 _1 1 3
(x) 2
Output _5 13
)

c. Create the graph of the function in part (b).

d. At NYUin 2013, the cost of the weekly meal plan options could be described as a function of the
number of meals. Is the cost of the meal plan a linear or nonlinear function? Explain.

8 meals: $125/week

10 meals: $135/week
12 meals: $155/week
21 meals: $220/week
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6. The cost to enter and go on rides at a local water park, Wally’s Water World, is shown in the graph below.
3]
12]
1

104

~ @
h 1\

Total Cost

)
1

0 1 2 3 4 5
Number of Rides

A new water park, Tony’s Tidal Takeover, just opened. You have not heard anything specific about how
much it costs to go to this park, but some of your friends have told you what they spent. The information
is organized in the table below.

Number of rides 0 2 4 6
Dollars spent $12.00 $13.50 $15.00 $16.50

e. Ifyou only have $14 to spend, which park would you attend (assume the rides are the same
quality)? Explain.
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f.  Another water park, Splash, opens, and they charge an admission fee of $30 with no additional fee
for rides. At what number of rides does it become more expensive to go to Wally’s Water World
than Splash? At what number of rides does it become more expensive to go to Tony’s Tidal
Takeover than Splash?

g. Forall three water parks, the cost is a function of the number of rides. Compare the functions for all
three water parks in terms of their rate of change. Describe the impact it has on the total cost of
attending each park.
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A Progression Toward Mastery

STEP 1

Missing or
incorrect answer
and little evidence
of reasoning or
application of
mathematics to
solve the problem.

Assessment
Task Item

1 a Student makes little or
no attempt to solve the
problem.

8.F.A.1

b Student makes little or
no attempt to solve the
problem.

Student does not write
a function or equation.
The outputs may or
may not be calculated
correctly.

8.F.A.1
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STEP 2

Missing or incorrect
answer but
evidence of some
reasoning or
application of
mathematics to
solve the problem.

Student answers at least
one of the three
questions correctly as
17.3 million, 2011, or
yes. Student does not
provide an explanation
as to why y is a function
of x.

Student does not
correctly write the
equation to describe the
function.

The outputs may be
correct for the function
described by the
student.

The outputs may or may
not be calculated
correctly.

Student may have made
calculation errors.

Two or more of the
outputs are calculated
correctly.

Examples of Functions from Geometry

STEP 3

A correct answer
with some evidence
of reasoning or
application of
mathematics to
solve the problem,
or an incorrect
answer with
substantial
evidence of solid
reasoning or
application of
mathematics to
solve the problem.

Student answers all
three questions correctly
as 17.3 million, 2011,
and yes. Student
provides an explanation
as to why y is a function
of x. Student may not
have used vocabulary
related to functions.

Student correctly writes
the equation to describe
the function as

y =3x+4.

Three or more of the
outputs are calculated
correctly.

Student may have made
calculation errors.

This work is licensed under a

STEP 4

A correct answer
supported by
substantial
evidence of solid
reasoning or
application of
mathematics to
solve the problem.

Student answers all
three questions correctly
as 17.3 million, 2011,
and yes. Student
provides a compelling
explanation as to why y
is a function of x and
uses appropriate
vocabulary related to
functions (e.g.,
assignment, input, and
output).

Student correctly writes
the equation to describe
the function as
y =3x+4.
All four of the outputs
are calculated correctly
aswhenx = -1,y =1;
1 11
whenx=5,y=7;
whenx =1,y = 7; and
when x = 2,y = 10.
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c Student makes little or
no attempt to solve the
problem.

8.F.A.1

Student may have
graphed some or all of
the input/outputs
given.

d Student makes little or
no attempt to solve the
problem.

Student may or may
not have made a
choice.

Student does not give
an explanation.

8.F.A.3

2 a Student makes little or
no attempt to solve the
problem.

Student may or may
not have made a
choice.

Student does not give
an explanation.

8.F.A.2

b Student makes little or
no attempt to solve the
problem.

Student does not give
an explanation.

8.F.A.2

COMMON Module 5:
CORE“‘ Date:

2014 Common Core, Inc. Some rights reserved. commoncore.org

10/8/15

Student graphs the
input/outputs incorrectly
(e.g., (4,0) instead of
(0,4)).

The input/outputs do
not appear to be linear.

Student incorrectly
determines that the
meal plan is linear or
correctly determines
that it is nonlinear.
Student does not give an
explanation, or the
explanation does not
include any
mathematical reasoning.

Student identifies either
choice.

Student makes
significant calculation
errors.

Student gives little or no
explanation.

Student identifies the
number of rides at both
parks incorrectly.
Student may or may not
identify functions to
solve the problem. For
example, student uses
the table or counting
method.

Student makes some
attempt to find the
function for one or both
of the parks.

The functions used are
incorrect.
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Student may or may not
have graphed the
input/outputs correctly
(e.g., (4,0) instead of
(0.4)).

The input/outputs
appear to be linear.

Student correctly
determines that the
meal plan is nonlinear.
Explanation includes
some mathematical
reasoning.

Explanation may or may
not include reference to
the graph.

Student identifies either
choice.

Student may have made
calculation errors.
Explanation may or may
not have included the
calculation errors.

Student identifies the
number of rides at one
of the parks correctly.
Student makes some
attempt to identify the
function for one or both
of the parks.

Student may or may not
identify functions to
solve the problem. For
example, student uses
the table or counting
method.

One function used is
correct.

This work is licensed under a

Student graphs the
input/outputs correctly
as (0,4).

The input/outputs
appear to be linear.

Student correctly
determines that the
meal plan is nonlinear.
Explanation includes
substantial mathematical
reasoning.

Explanation includes
reference to the graph.

Student identifies
Wally’s Water World as
the better choice.
Student references that
for $14 he can ride three
rides at Wally’s Water
World but only two rides
at Tony’s Tidal Takeover.

Student identifies that
the 25" ride at Tony’s
Tidal Takeover makes it
more expensive than
Splash. Student may
have stated that he
could ride 24 rides for
$30 at Tony’s. Student
identifies that the 12"
ride at Wally’s Water
World makes it more
expensive than Splash.
Student may have
stated that he could ride
11 rides for $30 at
Wally’s.

Student identifies
functions to solve the
problem (e.g., if x is the
number of rides,

w = 2x + 8 for the cost
of Wally’s, and t =
0.75x + 12 for the cost
of Tony’s).
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c Student makes little or
no attempt to solve the
problem.

8.F.A.2
3 a Student makes little or
no attempt to solve the
problem.
8.G.C.9

Student finds none or
one of the volumes
correctly.

Student may or may
not have included
correct units.

Student may have
omitted r from one or
more of the volumes
(i.e., the volume of the

cone is 48).
b Student makes little or
no attempt to solve the
8.G.C.9 problem.
COMMON Module 5:
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Student may have
identified the rate of
change for each park,
but does so incorrectly.
Student may not have
compared the rate of
change for each park.
Student may have
described the impact of
the rate of change on
total cost for one or two
of the parks, but draws
incorrect conclusions.

Student finds two out of
three volumes correctly.
Student may or may not
have included correct
units.

Student may have
omitted r from one or
more of the volumes
(i.e., the volume of the
cone is 48).

Student does not
correctly calculate the
number of cones.
Student makes
significant calculation
errors.

Student may have used
the wrong formula for
volume of the cylinder or
the cone.

Student may not have
answered in a complete
sentence.
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Student correctly
identifies the rate of
change for each park.
Student may or may not
have compared the rate
of change for each park.
Student may have
described the impact of
the rate of change on
total cost for all parks,
but makes minor
mistakes in the
description.

Student finds all three of

the volumes correctly.
Student does not include
the correct units.
Student may have
omitted r from one or
more of the volumes
(i.e., the volume of the
cone is 48).

Student may have
correctly calculated the
number of cones, but
does not correctly
calculate the volume of
the cylinder or cone
(e.g., volume of the cone
is 192, omitting the ).
Student correctly
calculates the volume of
the cone at 157 in® or
the volume of the
cylinder at 192n in3, but
not both.

Student may have used
incorrect units.

Student may have made
minor calculation errors.
Student may not answer
in a complete sentence.

This work is licensed under a

Student correctly
identifies the rate of
change for each park:
Wally’s is 2, Tony’s is
0.75, and Splash is 0.
Student compares the
rate of change for each
park and identifies which
park has the greatest
rate of change (or least
rate of change) as part of
the comparison.

Student describes the
impact of the rate of
change on the total cost
for each park.

Student finds all three of

the volumes correctly,
that is, the volume of the
cone is 48w mm3, the
volume of the cylinder is
21.2m cm3, and the
volume of the sphere is
36min’.

Student includes the
correct units.

Student correctly
calculates that it will
take 12.8 cones to fill
the cylinder.

Student correctly
calculates the volume of
the cone at 157 in® and
the volume of the
cylinder at 192n in’.
Student answers in a
complete sentence.
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c Student makes little or Student does not Student correctly Student correctly
no attempt to solve the | correctly calculate the calculates the volume, calculates the volume as
problem. volume. but does not include the | 288w in’.
8.G.C.9 Student may have used units or includes Student uses the radius

the diameter instead of incorrect units (e.g., inz). of 6 to calculate the
the radius for Student uses the radius volume.
calculations. of 6 to calculate the Student includes correct
Student may have made | volume. units.
calculation errors. Student may have
Student may or may not calculated the volume as
have omitted . 288 (m is omitted).

Student may or may not
have included the units.
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Name Date

a. We define x as a year between 2008 and 2013 and y as the total number of smartphones sold that
year, in millions. The table shows values of x and corresponding y values.

Year
(x)
Number of
smartphones
in millions

)

2008 2009 2010 2011 2012 2013

3.7 17.3 42.4 90 125 153.2

How many smartphones were sold in 2009?

IN.3 MILLION SMRAETPHONES \WERE  Soun 1)

-

,’,-))'/‘?

In which year were 90 million smartphones sold?

00 MuON SMRART PHONES (lers <> 1) Zoll

Is y a function of x? Explain why or why not.

VE¢ T 16 A Tuncnos  Bechwe fop EACH  IRPUT ﬂ:lazim
16 EXONY oNe  oTAT  cfeafcAl, oduw oNE NUM

WL BE  AGIGRED T foPR&genr e NIMBER oF
oMl PHANES <OLD 18 THe  GileN YeAr.,

b. Randy began completing the table below to represent a particular linear function. Write an equation
to represent the function he used, and complete the table for him.

Input 1
-3 -1 = 3
(x) 0 > 1 2
Output —5 1 4 11 7 10 13
) 2
y=3X+4
Module 5: Examples of Functions from Geometry |1
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c. Create the graph of the function in part (b).

e

d. At NYU in 2013, the cost of the weekly meal plan options could be described as a function of the
number of meals. Is the cost of the meal plan a linear or non-linear function? Explain.

8 meals: $125/week

10 meals: $135/week
12 meals: $155/week
21 meals: $220/week
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2. The cost to enter and go on rides at
134
124
114

104

Total Cost
i hrd

o
1

Functions Assessment A n

a local water park, Wally's Water World, is shown in the graph below.

T X REVRESENS HE #
DP ﬂlpﬁ

ET W REPEESRNT The
Torhy COST AT
wﬂuﬂé W ATER WORLD

W= 2% 8

T T T T T
0 1 2 3 4 5

Number of Rides

A new water park just opened named Tony’s Tidal Takeover. You haven’t heard anything specific about

how much it costs to go to th

is park but some of your friends have told you what they spent. The

information is organized in the table below; your friends told you they paid an admission fee to get in and

then the same amount for ea

ch ride.

VET X REPRASENT

e # OF RIDES

# of rides 0 2 4 6 Ler T RePRESOST
JoTRL CBT AT
$ spent 12 13.50 15 16.50 tonfé TIDAL TENER
A T= 05 +1Z

a. Ifyou only have $14 to spend, which park would you attend (assume the rides are the same

quality)? Explain.
WALLYS
wW=2%x+9
14> 2x+b
b= 2%
=X
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b Another water park, Splash, opens and they charge an admission fee of $30 with no additional fee
for ndes. At what number of rides does it become more expensive to go to Wally’s Water Park than
Splash? At what number of rides does it become more expensive to go to Tony's Tidal Takeover
than Splash?

W S fevroar o Coa AT SPAsH, S= 320

WALYS g B

L Tmlfé—a;? e b gioe mAkes AU

X R MR E EXPENSNE  THAN SAAH

Y " ft TONYS OV A Go ON 24 RIDES
it 330, e 257 S MAxeS
Toaye  MoKE EXGenswe THAN SPUSH.

¢. For all three water parks, the cost is a function of the number of rides. Compare the functions for all
three water parks in terms of their rate of change. Describe the impact it has on the total cost of

attending each park.

WhLYG RATE OF OMANGE s 2 5 $2 fe wie.
s RME  0F Crewge 15 019, 3005 Pee gang,
Spu's R Rk cndgE 1S O, S0 ExTen Ve WCE. y e

v6 wps ™ME AZ S S 2L g npNGE, Tkt DN‘AS ¢
wfwwm posT M WALLYE VI INRENSE THE T PTesT

: s

g On MORE Qes, K1 NS, TE  PRre oOF PG E 1‘“6“'
p 0.5 G0 The Ttk (LOST \NeRE hegs  WITn e W f
:‘F‘j @W.$ wt Go 0, Wt NoT A vk ks PHys.

NMGE  OF Erp, N NoMEtR  OF

St He N Fhe .
RIS W& Go N DOES Gor  \Meker e T
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3.
a. Determine the volume for each of the three-dimensional figures shown below.
$.3cm

sy ’)

\- éw(,dq) V=41 (4Y)5.2) \N- 3 v (>

— z2.2

- a7 - )

- 4W ","“3 - 2 \ — %‘11’

b. You want to fill the cylinder shown below with water. All you have is a container shaped like a cone
with a radlus of 3 inches and a height of 5 inches; you can use this cone-shaped container to take
water from a faucet and fill the cylinder. How many cones will it take to fill the cylinder?

Jome of cyuwwer= 9 (64X 3)‘ "
= jazm \n
e s
3in V'\)L\)Nf‘, OF CO\‘E = 311-' (‘IX )
= 47
= 3
- |BAT (N
YT V5 e
\GT? \s
o WeN S\ Te
W thkes \2.8 Coes OF e 4
Flle e (TUNDER.
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You have a cylinder with a diameter of 15 ¢cm and height of 12 cm. What is the volume of the largest
sphere that will fit inside of it?

€.

- - - -

i N 121in

- -
T - -

15 cm BT e TEIGHT
Mo RApIVS OF 2
T C‘ltlk)zt'p—m - e THE Mﬁr‘ln\““ € FDJUS
L2em MEPN

< Just e
\42 T™HY apmere IS Geom. PATHING A6 -
UME
‘:\w S L 147 NuintgR, THE N ™E \’al\lj e
L Zakaadd sprERp AT Wl r
3

T 7 S R 33‘«‘(0)

= ':13 « (20)

= Qe84 (M.

ngE_MoN r;«:t:lle 5: E)é:;gﬁ/;ilses of Functions from Geometry engage ny .

This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org K:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




